Payroll taxes in Sweden were reduced substantially for people ages 26 years or younger on July 1, 2007. The objective of this tax cut was to lower youth unemployment. The question of how gains from payroll taxes are distributed between workers and owners of firms has been the focus of considerable theoretical and empirical attention. This paper examines the impact of the Swedish reform on firm profits using individual-level and firm-level microdata. Previous investigations into the effects of this particular reform have focused entirely on the effects on employment and wages, or have been limited to the retail sector. This paper finds that the reform was not associated with a general increase in firm profitability, but that there is some evidence of a positive effect on profits in the retail and wholesale sector. 
The Effect of the Swedish Payroll Tax Cut for Youths on Firm Profitability

Introduction
In a partial equilibrium model, the incidence of payroll tax is shown to depend on the elasticity of labor supply relative to the elasticity of labor demand. Hiring workers is a costly prospect for firms: employees must be recruited, trained, and monitored, each bearing a cost for employers. Moreover, with finite costs, employers may choose to simply increase the wages of currently employed workers, hoping to reap benefits such as increased morale, improved productivity, or lowered risk of losing experienced employees (Yellen 1984) .
The prospect of hiring young workers-who may lack experience and the accumulation of onthe-job know-how-may be particularly costly. Informational asymmetries between hiring firms and young workers just entering the job market exacerbate these problems: young workers are often unproven and represent a risk to employers. As new entrants to the labor market, young workers may also lack sufficient bargaining power through channels such as trade unions. It is unsurprising then that youth unemployment tends to be the most sensitive to the business cycle as employers can more easily shed the jobs of the newly hired or forego hiring young employees altogether (Scarpetta et al 2010) .
The persistence of youth unemployment has caused several analysts and policy makers to turn to reductions in payroll taxes as a targeted policy to address these high levels of joblessness and entice firms to demand more young workers. This was the given motivation for a payroll tax reduction for Sweden's young workers. This reform, enacted in 2007, has since drawn considerable attention (such as Egebark and Kaunitz, 2014; Skedinger, 2013) . While the employment effects have been somewhat positive (discussed below), they have been small, perhaps a sign of the cuts not being passed on to workers, but more directly affecting firms' bottom line. The current paper builds on these efforts, investigating if the policy is related to increases in firm profitability, an output that has been largely unexplored beyond input-cost channels. The degree to which Swedish payroll tax cuts are passed on to employers in the form of higher profits can be useful information for policy makers, particularly in countries with a similar institutional environment.
Program description
Unemployment for the young in Sweden has been high both in absolute terms and relative to older workers since the severe recession of 1991-93, although much of youth unemployment is attributable to students looking to enter the labor market. In the mid-2000s, high youth unemployment became a central political issue, prompting the first Reinfeldt government to introduce a payroll tax cut for youths. Payroll taxes in Sweden were hence reduced substantially for young people on July 1, 2007.
Employers in Sweden must pay payroll taxes ("arbetsgivaravgifter") for every employee. These taxes are proportional to the wage, with the standard rate being 31.42%. The standard rate was cut by 1 percentage point on January 1, 2009, hence the standard rate at the time of the payroll tax cut for youths was 32.42%. Payroll taxes can further be decomposed into a number of subcomponents (see table 3 ).
On July 1, 2007, the payroll tax rate was reduced from 32.42 percent to 21.32 percent for all individuals who at the start of the year were at least 18 years old but had not yet turned 25. The reform was intended to lower the cost to employers of hiring young workers.
On January 1, 2009, the payroll tax for young workers was cut further, from 21.32 to 15.49 percent (taking into account the general payroll tax cut that was enacted at the same time).
Furthermore, the maximum age of eligibility was increased from 25 to 26 years and the lower eligibility limit was removed completely.
From May 2015 the payroll tax cut for workers born in 1989 was abolished. From August 2015 payroll taxes for all other youths (born in 1990 onwards) were increased to 25.46 percent, i.e.
close to their pre-reform level.
Payroll taxes are a substantial source of revenue for the Swedish central government as well as for the public sector overall. In 2013, payroll taxes are estimated to have provided the Swedish public sector with 409 billion SEK, equivalent to 10.6 percent of GDP or a quarter of public sector tax revenues (Swedish Tax Authority, 2014).
Hence, reducing payroll taxes has substantial implications for tax revenue. In 2014, the long term budgetary impact of the payroll tax reduction for young people was estimated at approximately 19 billion SEK (2.4 billion USD) (Government budget statement for 2015 (Government budget statement for , 2014 .
Theoretical background & previous research
The Swedish use of general but age-targeted payroll tax cuts to increase employment among youths in particular is novel. However, using targeted payroll tax cuts as a means of impacting the employment of other groups, such as inhabitants in a certain area, is not new. Therefore, there exists a research literature on the topic.
Many policy makers have long argued in favor of using labor subsidies and targeted tax policy to increase employment opportunities for specific groups of workers. In theory, a reduction in payroll taxes can lower wage costs and thus boost the demand for labor. However, observed employment effects have been limited, with most resulting changes coming through wage cost channels or in offsetting rising input costs (see, for example, Bohm and Lind 1993). Thus, employment effects are largely reliant on underlying factors-such the incidence of the tax (Korkeamäki 2011), the substitution effect between labor and capital (Bohm and Lind 1993) , and the elasticities of employment supply and demand-requiring careful analysis of underlying, heterogeneous characteristics.
Early studies approached such tax policy implications using cross-sectional evidence, and were hence unable to analyze heterogeneous effects on subgroups of workers and firms-as in Bohm and Lind (1993) . The literature has since consolidated around quasi-experimental and differences-in-differences approaches to isolate employment and input-cost effects. In the United States, Anderson and Meyer (1997) (2000) find differentiated employment effects by the type of firms, even in the absence of a general employment effect. Similarly, Murphy (2007) studies the varied effects of tax changes, finding little overall employment effect but rather wage effects over heterogeneous employment groups. Huttunen, Pirttilä, Uusitalo (2013) study the Finnish payroll tax subsidy scheme targeted at employers for low-wage workers, finding no overall impact on employment among the targeted group, but rather a small effect on hours worked. Crépon and Desplatz (2002) provide a notable exception, finding a large employment effect of subsidies for low-wage workers in France. Cahuc et al. (2014) also find significant positive employment effects from temporary hiring credits for small firms targeted at low-wage workers in France.
Recent efforts in Sweden to utilize targeted tax reductions have also received attention.
Bennmarker, Mellander, and Ockert (2009), for instance, note that a large 2002 cut in the payroll tax in northern Sweden resulted in small employment effects, but rather instead increased the size of the average wage bill. Månsson and Quoreshi (2012) find that regional payroll tax cuts in Sweden initially increase firm profitability, but that this effect dissipates over time as wage increases absorb the profit increase.
As discussed in the previous section, in recent years several studies have directly estimated the impact on employment of the Swedish payroll tax cuts for youths. Egebark and Kaunitz (2014) find that the effect of the cut was an increase in employment among the young of "around 2.7
percent."
This estimate is considered to be on the high end by the authors, as it does not take into account possible crowding out effects on workers who are not eligible for a payroll tax cut. Given the revenue loss induced by the program, the estimates of Egebark and Kaunitz imply that the government forgoes roughly 150,000 to 240,000 USD in revenue per additional job created. Skedinger (2013) examines the impact of the reform on the retail sector, a significant employer of young people. He finds small positive effects on job creation, although he estimates that the effect is somewhat larger for workers with very low wages. Both Skedinger and Egebark and Kaunitz use a difference-in-differences methodology to arrive at their conclusions, comparing adjacent "treated" and "non-treated" age groups.
A key issue besides employment effects is whether the payroll tax cut has increased wages and/or profits. If the cut in payroll taxes is passed on to employees through higher wages, this can in turn dampen the impact on employment as the cost of labor is increased. Alternatively, the gains from the tax cut can benefit firms directly through higher profits. A profit increase also leaves open the possibility that unemployed workers indirectly benefit through higher demand for labor. In the longer term, it is also possible that the profit increase leads to intensified competition through new entry into the sectors that particularly benefit from the payroll tax cut.
Egebark and Kaunitz find some (albeit weak) evidence for a positive effect on wages. Skedinger also and finds evidence for a limited positive wage effect. With regard to the effect on firm profits, Skedinger estimates a small positive effect on the profitability of larger firms in the retail sector. This, however, leaves the question of the general impact of the reform on firm profitability unanswered. This is the knowledge gap that this paper will attempt to address.
Method & model design
While previous research on the Swedish payroll tax cuts for youth makes use of a differencein-differences approach for estimating the impact of the reform on employment and wages, this methodology is not applicable to the examination of the effect on firm profits. As discussed in Skedinger (2013) , there are few or no "untreated" large or even medium-sized firms in terms of their employment of young workers.
However, there exists a difference in "treatment intensity", in the sense that different firms employ different numbers of young workers in relation to their total workforce. Skedinger This paper takes a similar approach to Skedinger (2013) with some modifications. In designing the primary model, these were our primary considerations:
Relevant population
The first problem that needs to be managed is the choice of which firms to examine. For our purposes (examining the reform effects on profits) there are two primary firm characteristic requirements that need to be met:
1: Data availability and reliability
We limit our attention to private sector firms with available accounting data with at least a turnover of 100,000 SEK per year (approx. 12,000 USD). This threshold is used to ensure that we examine only active firms, as well as to improve the reliability of our profitability measure (operating margin). Furthermore, data must be available for these firms regarding the share of young employees and profitability.
2: Reform coverage
The firm must be present in the data before the reform was implemented, and should continue for at least one year after the reform was introduced. This requirement is necessary to enable the use of firm-level pre-reform characteristics in our model.
Measure of profitability
Our profit measure is the operating margin, i.e., profits before corporate taxes (note here that payroll taxes are accounted for as wage-related expenses) and financial items, measured as a share of turnover. This measure is used as it has good data availability and is commonly used in research. Note that if the reform alters firm behavior, it is entirely possible that this will increase aggregate profits, but not the operating margin (as net turnover might increase as much or more as profit as a result of expansion). Previously cited research indicates limited effects on hiring, however, and we thus assume that behavioral effects are likely to be limited (Egebark and Kaunitz, 2014 & Skedinger, 2013) .
Measure of treatment
We use the share of young employees in each firm before the reform interacted with a reform period dummy as our measure of treatment, i.e. pre-reform youth employment is used as an instrument for actual youth employment. This is an intention-to-treat (ITT) approach. The alternative approach would be to examine the actual share of young employees in each firm each year.
Both approaches have pros and cons, with intention-to-treat having lower precision in measuring actual treatment intensity, while using the actual year-to-year share of young employees entails potential problems with endogeneity. For instance, firms that experience success during the examined period can potentially increase their youth share with the causality going from increased profitability to increased youth share with increased new hiring as the causal mechanism, and merely controlling for the pre-reform youth share would not solve this problem.
As we believe that the ITT approach is the more conservative of the two, we apply this measure of treatment intensity in our main model. However, we also estimate a model using actual youth shares during the reform period as our treatment variable. This alternate approach is partly motivated by the fact that our firm population differs significantly in its properties from that used by Skedinger (2013) , where the firm population examined consisted primarily of larger firms. As our ITT measure only correlates moderately with actual firm youth shares during the reform period for smaller firms (corr=0.46 for small firms, corr=0.90 for large firms) there is a risk that the reduced precision of our treatment measure impacts the results. It is hence useful to know to which degree the results of the two treatment measurements differ.
Choice of controls
As our random effects model will take into account between-firm variation there is a need to explicitly include differing firm characteristics in our model. We have settled on the following control variables, using Skedinger (2013) as a starting point and adding a pre-reform firm size variable on account of our more heterogeneous firm population:
-The pre-reform share of young employees.
-Pre-reform firm size.
-Pre-reform average educational level of firm employees (a measure of human capital intensity).
-Sectoral dummies according to the SNI 2002 sectoral classification system.
-Regional dummies for Sweden´s 21 major regions ("län").
-Year dummies for each year.
-A dummy for the reform period.
This gives us the following main panel model specification, with denoting the vector of control and dummy variables and is our firm profitability measure at time t for firm j: * As well as the following alternate model specification using actual youth shares as a treatment variable: * Note that t=t0i…Ti. as the panel is unbalanced and firms may enter or leave the panel at arbitrary dates.
We employ both a GLS random effects approach as well as a fixed effects approach to estimate this panel model, hence examining a combined measure of within and between-firm variation as well as within-firm variation over time separately. We use Hausman tests for each of the main three model specifications with regards to the choice of deciding if the random effects or fixed effects model is more appropriate.
The estimated correlation between treatment intensity and profitability is captured by in our model, i.e., the interaction of the "reform period" (Post) and the pre-reform share of young workers.
Choice of level of aggregation
The theoretical effect of a payroll tax cut on profitability can potentially be heterogeneous across various groups of firms. Depending on market conditions, a zero-profitability (above some set rate of return) assumption might hold, but under conditions of imperfect competition a profit increase is possible. As market conditions can differ across sectors as well as across broad size-based categories of firms, we examine effects both on a sector level, as well as for broad firm size classes.
Choice of time period
Which time period is to be designated as "the reform period" is not obvious, as we use full-year data and the reform was implemented halfway through 2007. Thus, we provide results both for a model setup where 2007 is considered as a "reform year" and one where 2007 is considered a "non-reform year". We also provide estimates for a shortened reform period (of 2007-2010) to test if the impact of the reform on profits is attenuated over time, something that our main model specification might miss.
Potential data quality issues
Finally, our data contain firms that report their results at different times of the year. This can potentially impact the results, as we examine changes in profitability over time. To ensure that this does not distort our results, we have as a precaution estimated an additional regression setup for only those firms that declare results on a calendar-year basis (approximately 70% of our total firm population).
Data
Data with regard to the characteristics of employees are based on SCB/RAMS, which covers virtually all employed Swedes (roughly four million observations per year) for the period 2004-2012. We make use of information regarding place of work, annual wage income as well as age and educational attainment in order to:
-Estimate the share of young workers per firm in the pre-reform period.
-Exclude marginal workers from the sample (the bottom 10 percentiles in terms of wage income). This exclusion is due to our use of the share of young employees as a treatment intensity variable. Marginal workers with very low incomes will hence be overweighed in the treatment variable relative to their wage sum. This exclusion mitigates this problem.
-Estimate our firm skill intensity control variable based on the average level of SUN2000-standard educational attainment among firm employees pre-reform (a higher value indicates more education).
This information is then matched with SCB/Structural business statistics, which provide firmlevel accounting information to create our final panel data set.
In the creation of this data set, we exclude the following categories of firms and organizations:
-All public sector institutions.
-Firms that are deemed inactive (net turnover of less than 100,000 SEK per year). This exclusion is primarily motivated by very low turnover (often due to missing or erroneous data) severely distorting our profitability measure.
-Firms that lack basic accounting information regarding operating income and net turnover.
-Firms that lack matched RAMS information regarding employee characteristics (age and education).
-Firms that did not exist at any time before the reform.
-Firms that did not exist at any time after the reform. 
Results
Model results
Our main model specification indicates that the introduction of the payroll tax reduction for youths is not associated with a significant increase in firm profitability when applied to all firms if 2007 is considered a reform year. This result does not change if 2007 is considered a nonreform year. These results hold both using random-and fixed effects approaches as well as for all examined model specifications. To check for the potential impact of differing reporting periods we have estimated our base model separately for only firms using calendar year reporting. No significant correlation between profitability and treatment intensity is found using this approach (see table 1 for an overview of all results using our ITT measure of treatment).
For all three regression approaches a Hausman test indicates that a fixed effects approach is more appropriate (Table 1 -2), but in no regression setup do the fixed effects and random effects estimates of the relation between treatment intensity and profitability differ substantially (applying a customary 0.05 significance level test). Nor does the shortened regression setup that only covers reform impact during 2007-2010 show any significant results (Tables 1-2) .
However, it is worth noting that our alternate model using actual firm youth shares during the reform period as a treatment variable shows a significant correlation between treatment intensity and profitability using a random effects approach as well as using a fixed effects approach when not considering 2007 as a reform year (see table 2 for an overview of our results when using actual youth shares as a treatment variable). The fixed effects result however indicates that there is no overall profitability effect in all other regression setups. A Hausman test rejects the null hypothesis that there is no systematic difference between the estimated coefficients for all estimated models.
Causality
How should the results discussed above be interpreted? The model specifications that handle potential causality problems best (i.e. models using pre-reform youth shares as an instrument for actual youth employment) show no significant relationship between profitability and treatment intensity. Yet, we know that this model setup has a measurement precision problem, as particularly in smaller firms our intention-to-treat (ITT) treatment variable is only moderately correlated to the actual share of young employees.
Using actual youth shares as our treatment variable does produce significant correlations between the share of employed youths during the reform period and profitability in the random effects model setups, but we know that this correlation can be the result of reverse causality (i.e. higher profitability leading to hiring leading to a younger workforce).
An analogous argument can be made with regard to random vs. fixed effects estimation.
Examining the relationship between profitability and the employment of youths within firms over time (i.e., fixed effects estimation) lessens the risk of confounding variables creating spurious correlations. On the other hand, this in practice means that we are in our fixed effects intention-to-treat (ITT) model merely examining a one-off "jump" in the treatment variable (i.e., when the reform is introduced). The amount of variation in profitability and the hiring of youths that we can study is therefore very limited when using fixed effects estimation.
Hence, it is important to interpret our results with caution with regard to causality. Differences in sectoral outcomes in the actual youth share models are somewhat suggestive, however (see tables 22-23). The significance of positive profit effects using actual youth shares is not a general phenomenon. Rather, significant effects are seen only in construction and retail & wholesale (random effects) and retail & wholesale (fixed effects). This is particularly interesting as previous research (Skedinger 2013) has found a small positive profitability effect in a different sample of larger retail firms.
Conclusions
In none of our main modeling approaches is there an overall statistical relationship between treatment intensity and firm profitability. However, our alternative modeling approach gives some limited support for a positive profit effect, particularly in retail-and wholesale firms.
This overall result could potentially have a number of explanations:
Incidence
There are several categories of economic actors that can potentially capture the economic gains from a payroll tax reduction, primarily workers (including older workers), consumers and firm owners. The exact flow of both direct and indirect benefits that follow from the reform hence depends on the relative market power of economic actors.
One potential explanation for the absence of an overall significant profit increase is therefore that workers or consumers have simply captured all the gains from the reform. It should be noted, however, that Egebark & Kaunitz (2014) do not find any significant wage effects from the reform. Their finding may indicate that potential gains may have been passed to consumers; but to our knowledge, no estimate of the impact on consumers from the tax cut exists.
Potentially, the effect of the reform on competition could be studied, as intensified competition may have contributed to driving down prices (and thus increasing consumer surplus). This could potentially be one explanation for the observed result.
Data quality, sample size, measurability limitations and choice of treatment measure
Our model attempts to capture the impact of a reform that, while significant, is still small in purely monetary terms relative to overall private sector profits. This in turn implies that there is significant potential for data quality limitations to impact the results. If this is the case, the availability of data from a longer time period might shift the results, particularly if there are lagged or medium-term effects from the cuts. Given our emphasis on firm profit, though, such lagged effects are likely to be limited, as opposed to employment effects. On the contrary, there are theoretical reasons (i.e., increased competition in labor and goods markets) that imply that any detected profit effects may be transitory. We can note here that our alternate regression setup examining only the initial phase of the reform also fails to detect any general profit increase. Finally, the fact that our main model is based on an intention-to-treat treatment variable that correlates only moderately with actual treatment intensity is another potential explanation for our main result. It should be noted however, that we obtain no significant result even for larger firms where the correlation between the ITT variable and actual treatment intensity is strong.
Model specification
The model employed in this paper is strictly correlational and cannot account for several potential endogeneity problems. While we attempt to lessen the risk of this potential problem impacting the results through the use of dummy variables and the use of a "within firm" (i.e., fixed effects) model approach, it is still possible that there has in fact been a general increase in profitability and that our model is simply misspecified in a fashion that renders it incapable of detecting this. This is particularly a concern given that one of our alternate random effects approaches as well as the fixed effects model when not considering 2007 a reform year does show a significant link between profitability and firm youth share during the reform period. 
